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chcmdof 9.36 inches. ,Zh@effmtivo Rwnol* xndmd, R , w- 9UJ~
basedon a turbulenoe’-fat’toi=far the 7- by M)-focttunm! of 1.6.

COe~. - The r&ulta of the teetsare #van in the f- of
standardmm. mefftciems of.fmwes md ~~b=y =;&w
area,Wing 8psn,d Iwah aerodynamicChm”d.
aboutthe cegtkey-q#-gravitylocationof the oompletealrplmm shown
on figure1 (hormelfighterland@ gear retracted).The data are .,
referredto the at@bili~ axeesR syetemIn whloh the X axla is

the Imtersectlon’& the @am of symmtry bf the airplanewith a
planeperpendicularto the planeof SyTEDetryand parl’ihlwith the
relativewind M.rectiohJ”the.Y ax.la is perpendicular to the planeof
m-tv)mfa-z=islsln - plamof EgmmU!)tryaudperpendlcular
to the X axle. The coeffiqlentsare definedas follovs:
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pltohiDg—nKmentCoefficlentaboutc*g. = ~qso
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farcealongX
-....,

fmoe alongY

exla; positivewhm directedba&Tmie

exiejpositivewhen directd to right

axis;.pcaitivewhen dlrmted upkrds

dung mcmmt aboutX axis; positivewhen it tendsto deprees
* right*

pitohl~ mmmrt aboutY axle;positivewhen it tendsto
depress.the tall.. . .

.,ym?iD&mcxmntaboutZ axis;positivewhan it texk+,toretard
~ rightlilrlg .... .
.. .. :
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~. - Certei3i~kB 4XW USetl
are definedae follme:

G an@e of attaokof tlmet Mm,

* a@e of ytnfsdegrees;poeltive
right

in the tsxt and figtmea
. .

-m -
when nose of model mvoe to

+ an@e of stabilizersettingwith respectto thru6tlines
de~ee; poaitivowith trailinged@ down

8. elevatordeflection(withrespectto stabilizerohord),
w

degrees;poeitive‘whentrailingedge of elevatcmia-mov..d
down

% rudderdeflection}degrees;positivewhen tr41ing edge of
rudder18 muvedto left

6f flap deflection,de~e; positivewhen trailingedge of
flap is moved down

‘%
plainailerondeflection,de~es; positivewhen trailing

edge of aileron1s moved down (subscriptsR - L
&note rightmd left ailerone)

8%
flat-lipailerondefleotlq degrees;positivewhen trailing

edge d aileron is moved dawn (subsoriptaR and L
denoteri@t and left aileroxm)

WxM&kUl” “ The resultshave not been correotedI’m tares
mused ~ the mdel eu~&.

AU the anglesof attaok,the drag coeffioiqnts,and the pitohing-
auamnt ooeffichntehavebeen correotedfor the effectsof the tunmml
wallea The jet-b~ comectiona appliedwere mxquted ae followe:
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nd.uoea

Induoed

drag corl!%Qtioli,M&i=8~of
Imgle-of”attaek m?rectkl, A& -“8 :“%(57.3)

Pitohing-moment-coeffioieIrtcorrection .

0)

(2)

(3)

All ao-otitms are addedto tunneldata. In”mttiabwe equatime:

8 = o.11~

0%=0.065

C = tunnelcross-8ectionaJ.8rea (&m 59 squarefeet)
. .

%
— = ohangein pitohing-nt ooefficiqntper degreechange
M - in stabilizersetting.~(TUB S1OW W= furnishedby

contractorfrcxnHew Ycmk Universitydat~

No Jet-boundcqcorreotionewere appliedto the yawing-and
roUing—mc#nt cmefftcients.The correctionsto the rolling-end
yaulng~nt coefficientsare negligiblefar the size of the model
u8ed.

For conveniencein locatingtest result~,a rckme’of the tests
and of the figuresin whichthe resultsare ~esexrbedis givenin
the fallowlngtable:

—- -.



TABLE I.

Test
No.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

,.,. ,
Model

Designation

Complete Mode
with

Original Win~

ao

do

do

do

do

do

do

do

do

do

do

Complete Mode
with

Modified Wint
ao

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

-
8=

o

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

_
S=

o

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Q

o

0

0

0

0

Sf

o

0

0

0

30

30

30

30

60

60

60

60

0

0

0

0

10

10

10

10

20

20

20

20

20

20

20

30

30

30

-
Aileron
aef.

(plain)

o

$ full

$ full

full

o

$ full

~ full

full

o
1; full

~ full
4

f,u11

o

$ f’ull

~ full

full

o

: full

f full

full

o

* full

: full

full

o

0

0

0

0

0

Aileron
clef.

slot-lip

None

do

do

do

do

do

do

do

do

do

do

do

o

0

0

0

0

0

0

0

0

0

0

0

; full

: full

full

o

* full

} full

5

Type
Test

Pitch

ao

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do
NATI

B

Figire
No.

2,6

6

6

6

2,7

7

7

?

2,8

8

8

8

3,9

9

9

9

3,10

10

10

10

3,11,1!

11

11

11

15

15

J
15

3,4,12J6

16

16

LAOVl$l
ORAERON lK3
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Test
No.

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

Model
Designation

:omplete model
with

qodified wing

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

se

o

0

0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

-15

-30

-15

-30

0

0

0

0

0

0

0

0

8=

o

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

-lo

-15

-20

0

-15

-lo

-20

TABLE I .- Concluded.

Sf

30

30

30

30

30

40

40

40

40

40

40

50

50

50

50

50

50

50

50

50

50

30

30

50

50

50

50

10
10
10
10

—
Aileron

clef.
(plain )

o

0

0

~ full

full

o

0

0

0

~ full

full

o

0

0

0

0

0

$ full

full

o

0

0

0

0

0

0

0

0

0

0

0

Aileron
clef.

slot-lip]

$ full

~ full
4

full

o

0

0

~ full

* full

full

o

0

0

& full

~ full
4

$ full

$ full

full

o

0

0

0

0

0

0

0

0

0

0

0

0

0

+-0

+=0

*-O

$=0

+-0

if-o

,!4-0

+=0

+-o

+ -o

$-O

0=0

0-0

$-0

+=0

4-0

0=0

0=0

4=0

J/=o

4 .0

if-o

+-0

a = 100

a = 10°

a . 10°

a- ~oo

a= 100

a= 100

a = 10’J

a = 100

Type
Test

Pitch

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

yaw

do

do

do

do

do

do

do

NATIOI

OMMiITEE

Figure
No.

16

16

16

12

12

5,13,17

17

17

17

1~

13

,5,14,1E

18

18

18

18

18

14

14

5

5

4

4

20

20

20

20

19

19

19

19

AOYISORY

R AERONA rlcs



, -.. .—

. -,

* ~a ----- of *
the original aM mdified * With Vtioua
in flgureo2 and 3- The WM.ifleating With
flap imremaed the maximm llft Coeffloleat
valuefor W! Ouzlginalwing. l!hefull-spin

7

oaEplete nmdelVith troth
flap deflmtlma am given
the full-eganslatted
about0.40 abovathe
slottedflgpfailedto

give an imreaae T.nlift f& flep defleoticmaabout40°;this,however$
may beoauaed ~thezenall soaleOfthemodel andmaynot be true on
az-lmw~. The inoreaeeof divingamlent
(mgative pitohing-muwxxtooafflclent) with flap dafleotionis v-

prmcmoed With the fuu-aplm fupa, Whereaa there 10 littleo-
in pitohing-mummntOoeffioiaxtwith flap defleotiallon the ori@al
-O From the data of gigures4 ti 5, It wouldrequireabout4° ‘
up elevatorto trim the div~ ~ due to flap deflectionon the
mdified wing. Figuresk and 5 tiowthat the elevatorappeare to
give suffloientoontroland ahovano evldenoeof tail Wall in the
lift rangetested. Theohange inalope of thenKxUentourvestwith
the full-spanflap deflectedm“, at a lift ooefficientof about1.3
IS quitelargeand IS undesirablebmauae it indioateeluwerstability
fcw low-speedflightwherethe additionor poweris alaodestabilizing.

The rolling- and yming—mxmk ooefflclentsfor the modalwith
the=igind ting~@veninfigureB 627, and8andfom themodd
with the modifiedwing in figures9 to 14. The plainailer- on the
modifiedwing give appraximtelythe mm rolling—maWnt Ooeffioielxt
~ * gl~n alleronaon the originalwing for flap bfleotionalean
than 20 , but the plainaileronaa the modifiedwing give a ve~
8ubetantialincreasein adverseyawi~ ~t COefriOi_t. At high
flap defleotionethe effectivenessof the plainaileronaon the
ntodifled wing dropsoff aa has been shownin previoustests.

The rolling- andyald.ng—mcxmntOoOfficiantefor the slot-lip
aileronaon themodifiedwing are shownin figures15 to 18. The
slot-lipaileronaaremuch more effectivethan the pleinaikoma and
beocmemore effaotiveaa the flap is defleded. The ratio Cn/CI
fom the slot-lipaileronsie mxe favcmablefor moat oams than the
ratiofar the pJalnailaronaon the originalwing. It shouldbe
noted$however,that thereIS littleohangein yawing-mcmmtooeffl-
OientVith slot-lipailerondemotion in moat Oaaea.

The effeotof rudderdeflectionon the aerodynamicoharaotamietioo
in yaw of the o~ete modelwith the modifiedwing are givenin
figures19-20” The deflectionof the rudderhas littleeffeot
on the lateralcm directionaletqbili~. The slopeof the yawing-
mment curvedeoreaaesxmar zeroyaw but etlllappeareto be witMn
the limitseat ae satisfao~~ by C~
%ngimering Aerodynemios.

Diehl in his book

Langley Memwial Aeronautiml Laboratory,
RationalAdviamy Camittee for Aeronautlaf3,

~ Field,Va-, Jum 21, 1941.

1. —— .— —- —.
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Figure I.-a – Three view drawing modified wing for & scale model Brewster F2A dirplane,
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At the requeetaf the Bureau:’.cjfkronkutldk8Navy M
teutewere made In the 7- ~ 10-foiitwind tunnelof the
xmdel of the BrewsterF2&airplpne. .Theob~ct ..ofthe testswarnto
detenainethe power-offstatiolateralW longitudinaletabiU@ aud
oontrclof the ccmpletemodel. :1:.-,:.’...-:

-.. .
-. ‘& .~ . ‘ ‘“:”:.-’:’.,.

. . . .

The l/&8cale moddl of the B%ter F2A ~~kne VEM I%rniahed
by the BrewsterAeronauticalCorpcraticnand no attemgtwas ma@ to
Clmokita dilmnlsione● A three-view drawing of, We mmplete model
Vith the OrigizialUirlgiB Elhci?nin figlnxl1 and a three-view&eWing
of the modlficd:WIW 1s shownin fi~e l(a). The nuxlifiedwI= Ma
a full-spanHAM slottedflap and both plainend slot-lipaileronss

The angle of attaokof the ~ferenoe lixw~ detanaiml ~
nwans.of.lqvsling.lugst%hatwere fitt4dintohclaspreviously&illed— — .-
In the
-?

. .. .

fua~ . The stabilizer,.~eva~ar,.md@r, flap,and aileron
were,qet-by~ma of templetafirzxhbd vith - a“ .

. . ..’;.. .,. ,.... . .
. . ...

-m - . . ..
.%. .., . . .. ..

~ o~g-l%e teatawaremde intheti7- W lo-f-
wind tunnel. AU the teatswere run at a dyntnnic..presaumof
16637_ per squarefootwhich cmrreapmds to a velooityof about

80 mllee ~r hour * Wmndard.eea-level c~tiaus, and to a
teat Reynqld8 -r of. abouti 570,000 baaedon tlm lwan aerodynemiG


